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Description

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a communication
apparatus to be connected to an integrated services
digital (ISDN) network.

Related Background Art

In a G3 facsimile machine connected to a public
network for transmitting an image signal by an analog
signal, it is not possible to simultaneously effect com-
munication by a telephone set and facsimile commu-
nication. However, in an ISDN network, it is possible
to connect a plurality of communication terminals
such as telephone sets and facsimile machines to
buses, and connect a communication by the tele-
phone set and the facsimile machine.

Fig. 2A shows a basic interface of a common
ISDN network. Numeral 21 denotes a telephone set
and numeral 22 denotes a facsimile machine. In this
basic interface, up to eight communication terminals
may be connected. In Fig. 2B, a telephone set 21 and
facsimile machines 23 and 24 with telephone sets are
connected to the basic interface of the ISDN network.

In such a configuration, in many cases, the tele-
phone set and the facsimile machine have the same
address. However, at the initial connection stage in
the ISDN, there is a step to inform the type of terminal
to each other to keep consistency in a communication
protocol, and hence it is not permitted to switch from
the telephone set to the facsimile machine, as op-
posed to the G3 facsimile machine. Accordingly, if it
is desired to switch to the facsimile machine of the
same address during the speech by the telephone set
in the ISDN network, it is necessary to hang up the
telephone set and then manipulate to connect the line
to the facsimile machine. When it is desired to trans-
mit a signal to the facsimile machine during the
speech by the telephone set, it is necessary to redial
from a sending station and designate the address
(number) even if the address of the facsimile machine
is the same as that of the telephone set under connec-
tion.

Reference is made to EP-A-0313313 which dis-
closes a communication apparatus connectable to an
integrated service digital network for achieving a
change fo service from one unit to another e.g. from
a telephone unit to a facsimile unit, both connected to
the same telephone line, without disconnecting a call
made through the telephone line.

An object of the present invention is to improve a
communication apparatus for an ISDN in order to over
come the above problems.

Another object of the present invention is to pro-
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vide a communication apparatus which permits easy
shift from communication by one terminal to commu-
nication by other terminal.

According to the invention there is provided a
communication system having a speech mode and a
data communication mode, comprising: memory
means for storing a communication terminal number
entered during a first communication connection be-
tween communication terminals; instruction means
for instructing data communication between commu-
nication terminals; and calling means for calling a
communication terminal number in response to an in-
struction by said instruction means, characterised in
that said calling means calls to effect a second con-
nection between communication terminals on the ba-
sis of the communication terminal number used in the
speech mode and stored in said memory means with-
out the necessity of dialling the already used and stor-
ed connection terminal number, in the case where the
data communication is instructed by said instruction
means during the speech mode at the moment the
user presses an appropriate data communication
start key.

In this manner the shift from a communication
status by a communication terminal to data commu-
nication by a data terminal is facilitated. The commu-
nication apparatus of the present invention may be
arranged to call a destination terminal connected to
an ISDN network, and if a responding terminal is not
a desired one, permits communication with the de-
sired terminal with an easy operation.

The present invention will now be described by
way of example with reference to the accompanying
drawings in which:-

Fig. 1 shows a block diagram of a facsimile ma-
chine in accordance with one embodiment.

Fig. 2A and 2B shown terminal connections in a
basic interface of an ISDN network.

Fig. 3 shows a communication protocol between
the ISDN network and a calling/called terminal.

Fig. 4 shows a flow chart of a speech process
from a telephone set.

Fig. 5 shows a flow chart of a process for inter-
rupting speech and switching to facsimile transmis-
sion.

Fig. 6 shows a flow chart of a process of facsimile
transmission while continuing the speech.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

One embodiment of the present invention is now
explained in detail with reference to the drawings.

In the following embodiment, a facsimile machine
is explained, although a communication apparatus
which communicates code data such as a telex ma-
chine may be connected to the ISDN and the present
invention is applicable to any communication appara-
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tus which may be connected to the ISDN.

A configuration of the facsimile machine of the
present embodiment is first explained.

Fig. 1 shows a block diagram of the facsimile ma-
chine in the embodiment.

Numeral 101 denotes a CPU such as a micropro-
cessor which controls an overall system, and numeral
102 denotes a program ROM which stores a control
program for the CPU shown in Figs. 4-6 and various
data. Numeral 103 denotes a RAM which is used as
a work area of the CPU 101 to temporarily store vari-
ous data and which includes TNO for storing destin-
ation station numbers. Numeral 105 denotes a tele-
phone set provided in the facsimile machine, and nu-
meral 104 denotes a telephone controller for control-
ling the telephone set 105.

Numeral 107 denotes a console panel which has
telephone dialing keys, various operation keys and
function keys, and a display such as a liquid crystal
display or an LED. Numeral 106 denotes a console
panel controller for controlling the display of the con-
sole panel 107 and processing key entries. Numeral
109 denotes an image memory which stores docu-
ment image data read by areader 111 and image data
received from the ISDN network. Numeral 108 de-
notes an image memory controller which has a func-
tion (of compression/decompression) of decoding the
received MMR-coded image data and MMR-coding
the image data read by the reader 111.

Numeral 111 denotes a reader which opto-
electrically reads a document image and outputs as
a digital signal, and numeral 110 denotes a reader
controller for controlling the reader 111. Numeral 113
denotes a printer which forms an image on a record
sheet based on the received image data or the image
data read by the reader 111. Numeral 112 denotes a
printer controller which controls the operation of the
printer 113. Numeral 114 denotes a line controller
(communication controller) which controls the com-
munication between the facsimile machine and the
ISDN network.

A terminal connection procedure (Fig. 3) in the
ISDN is now explained.

Fig. 3 shows a sequence of a basic terminal con-
nection on the ISDN.

(1 CALL SET UP is sent from a calling terminal
to the ISDN network. The CALL SET UP includes
calling/called terminal numbers, transmission ca-
pability (BC) and matching confirmation informa-
tion, and the communication protocol and trans-
mission data matching is made between the call-
ing terminal and the called terminal based on the
above information.

(@ The ISDN network sends an acceptance mes-

sage for the CALL SET UP if a channel B is avail-

able.

3 The CALL SET UP message is sent to a plur-

ality of terminals on the bus.
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@ Each terminal examines the information in-
cluded in the CALL SET UP, and if it cannot im-
mediately respond, it sends a CALL message to
the ISDN network. When the ISDN network re-
ceived the CALL message, it informs to the call-
ing terminal that the called terminal is calling.

(® Each terminal examines the information in-
cluded in the CALL SET UP, and if it determines
that the communication is permitted, it sends a
RESPONSE message to the ISDN network. The
RESPONSE message is informed to the calling
terminal by the ISDN network. The RESPONSE
message indicates that the called terminal is
ready for reception and request a communication
path.

® For the RESPONSE message from the called
terminal, the ISDN network sends a RESPONSE
ACKNOWLEDGE message to the called termi-
nal.

@ Both the calling terminal and the called termi-
nal are in a data transfer phase, and the image
data is transmitted and received.

When a DISCONNECTION REQUEST mes-
sage is received from the calling terminal, it is
sent to the called terminal by the ISDN network.
(@ When a RELEASE message which informs the
acceptance of the DISCONNECTION REQUEST
is sent back to the calling terminal by the ISDN
network, the channel B of the ISDN network is re-
leased.

@ When a RELEASE message which informs

the acceptance of the DISCONNECTION RE-
QUEST is sent to the ISDN network from the
called terminal, the release of the call number of
the called terminal is informed to the ISDN net-
work.

) @END OF RELEASE messages

from the calling terminal and the ISDN network

for the RELEASE message.

A speech operation by the telephone set is now
explained.

Fig. 4 shows a flow chart of a call operation in a
telephone set (including a telephone set provided in
a facsimile machine) connected the ISDN network.

In a step S1, a terminal number of a called termi-
nal is entered by the console panel 107. In a step S2,
the terminal number is stored in the TNO of the RAM
103. In a step 83, an instruction to connect as a tel-
ephone set is issued from the console panel 107. In
a step S4, the CALL SET UP is issued to supply the
called terminal number and the matching confirma-
tion information to the called terminal (ISDN net-
work). Thus, a terminal which is ready for communi-
cation responds and the calling terminals and the
called terminal are connected through the procedures
@ to ® shown in Fig. 3.
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In a step S5, the speech by the telephone set 105
is effected between the calling terminal and the called
terminals and a speech flag (not shown) in the RAM
103 is set. In a step S6, the speech flag is reset when
the speech is over and the telephone set is hooked
on, and the line is disconnected through the proce-

dures ® - of Fig. 3.

A facsimile transmission operation is now ex-
plained.

Fig. 5 shows a flow chart of a facsimile transmis-
sion process in the facsimile machine of the embodi-
ment. In a step S11, the facsimile transmission is in-
structed by the console panel 107. In a step S12, the
entry of the destination terminal telephone number by
dialing is checked. If it has been entered, the process
proceeds to a step S16, and if it has not been entered,
the process proceeds to a step S13 to check whether
it is busy or not, based on the speech flag. If it is not
busy, an error processing routine is started. If it is
busy, the process proceeds to a step S14 to discon-

nect the line through the procedures 8 - of Fig.
3.

In a step S15, the called terminal number stored
in the step S2 of Fig. 4 is read. In a step S16, a CALL
SET UP message is sent to the destination terminal
by the communication controller 114 based on the
called terminal number read in the step S15 or the
number entered in the step S12. Thus, a terminal
which is ready for the facsimile communication re-
sponds. In a step S17, it is connected with the called
facsimile machine. In step S18, the facsimile commu-
nication is effected, and when the communication is
over, the line is disconnected through the procedures

- @ of Fig. 3 and the process is terminated.

In the facsimile machine of the present embodi-
ment, when it is desired to send a facsimile message
to the terminal under speech, it is only necessary to
instruct the facsimile transmission and not necessary
to redial in order to send the facsimile message to the
terminal under speech.

Fig. 6 shows a flow chart of another facsimile
transmission process in the facsimile apparatus of
the present embodiment. In this case, the speech and
the facsimile transmission are effected paralelly.

In a step S21, the facsimile transmission is in-
structed by the console panel 107. In a step S22, the
entry of the destination telephone number by dialing
is checked. If it has been entered, the process pro-
ceeds to a step S25, and if it has not been entered,
the process proceeds to a step S23 to check if the
speech is in progress, based on the speech flag. If it
is not on speech, an error process routine is started.
If it is on speech, the process proceeds to a step S24
to read the called terminal number stored in the step
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S2 of Fig. 4 from the TNO of the RAM 103. In a step
S25, whether there is a vacant channel in the commu-
nication channel of the ISDN network or not is
checked. If there is no vacant channel, the process
proceeds to a step S26 to monitor redialing for the fac-
simile communication.

If there is a vacant channel in the step S25, the
process proceeds to a step S27 to send a CALL SET
UP message to the destination terminal through the
communication controller 114, based on the called
terminal number read in the step S24 or the number
entered in the step S22. Thus a terminal which is
ready for facsimile communication responds. In a
step S28, it is connected to the called facsimile ma-
chine. In a step S29, the facsimile communication is
effected. When the communication is over, the proc-
ess proceeds to a step S30 to disconnect the line

through the procedures (8 - of Fig. 3. Then, the
process is terminated.

In accordance with the facsimile machine of the
present embodiment, when the facsimile transmis-
sion to the terminal under speech is desired, it is only
necessary to instruct the facsimile transmission and
not necessary to redial, and the facsimile transmis-
sion while speaking is attained.

As explained above, the shift from the speech
mode by the telephone set to the communication by
the facsimile machine is easily attained.

Further during the speech by the telephone set,
the facsimile transmission to the facsimile machine
at the same address is attained without redialing.

Claims

1. A communication system having a speech mode

and a data communication mode, comprising:

memory means (103) for storing a commu-
nication terminal number entered during a first
communication connection between communi-
cation terminals;

instruction means (101) for instructing
data communication between communication
terminals; and

calling means (114) for calling a communi-
cation terminal number in response to an instruc-
tion by said instruction means,

characterised in that said calling means
(114) calls to effect a second connection between
communication terminals on the basis of the com-
munication terminal number used in the speech
mode and stored in said memory means without
the necessity of dialling the already used and
stored connection terminal number, in the case
where the data communication is instructed by
said instruction means during the speech mode



10.

7 EP 0 405 899 B1

at the moment the user presses an appropriate
data communication start key.

A system according to claim 1, characterised in
that said calling means (114) is adapted to trans-
mit a calling signal including the communication
terminal number and data representing the data
communication mode.

A system according to claim 1 or 2, characterised
in that said calling means comprises discriminat-
ing means (513) for discriminating whether the
apparatus is in the speech mode or not.

A system according to claim 2 or 3, characterised
in that said calling means disconnects a connec-
tion with the communication terminal in the
speech mode in response to the instruction by
said instruction means.

A system according to any one of claims 1-4,
characterised in that said calling means searches
for an unoccupied channel and specifies the un-
occupied channel for the data communication
mode.

A system according to any one of claims 1-5,
characterised in that said calling means is adapt-
ed to call another communication terminal in the
case where another communication terminal
number has been newly inputted until said data
communication is instructed by said instruction
means.

A system according to claim 5 or 6, characterised
in that said calling means is adapted to monitor
redialing when there is no unoccupied channel
available.

A system according to any one of claims 1-7,
characterised in that the data communication is
conducted while the speech is maintained.

A system as claimed in any one of claims 1-8,
characterised in that there is provided a console
unit including a manual switch for instructing data
communication in the speech mode,

said calling means serving to call the com-
munication terminal member stored in said mem-
ory by said communication unit in response to the
data communication instruction from said con-
sole unit.

A system as claimed in any one of claims 1-9,
characterised in that said calling means discon-
nects the speech mode in response to an instruc-
tion from said instruction means and calling
based on the communication terminal number
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stored in said memory means.

Patentanspriiche

1.

Kommunikationsanlage mit einer Sprachbetriebs-
art und einer Dateniibertragungsbetriebsarts um-
fassend

eine Speichereinrichtung (103) zum Speichern
einer wahrend einer ersten Ubertragungsverbin-
dung eingegebenen Ubertragungsanschlufnum-
mer,

eine Befehlseinrichtung (101) zum Befehlen ei-
ner Dateniiber tragung zwischen Dateniibertra-
gungsanschlissen, und

einer Rufeinrichtung (114) zum Rufen einer Uber-
tragungsanschluBnummer in Abhangigkeit von
einem Befehl der Befehlseinrichtung,

dadurch gekennzeichnet, daf®

die Rufeinrichtung (114) in dem Fall, in dem in der
Sprachbetriebsart die Dateniibertragung durch
die Befehlseinrichtung zum Zeitpunkt des
Driickens einer geeigneten Dateniibertragungs-
Auslosetaste durch den Benutzer befohlen wird,
einen Ruf ausfiihrt zum Bewirken einer zweiten
Verbindung zwischen Ubertragungsanschliissen
auf der Grundlage der in der Sprachbetriebsart
verwendeten und in der Speichereinrichtung ge-
speicherten UbertragungsanschluBnummer, oh-
ne da das Wahlen der bereits benutzten und ge-
speicherten UbertragungsanschluRnummer er-
forderlich ist.

Anlage nach Anspruch 1, dadurch gekennzeich-
net, dal® mit der Rufeinrichtung (114) ein Rufsi-
gnal iibertragbar ist, das die Ubertragungsan-
schluBnummer und die Dateniibertragungsbe-
triebsart darstellende Daten beinhaltet.

Anlage nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, daR® die Rufeinrichtung eine Unter-
scheidungseinrichtung (513) zum Unterschei-
den, ob das Gerat in der Sprachbetriebsart ist
oder nicht, umfafit.

Anlage nach Anspruch 2 oder 3, dadurch gekenn-
zeichnet, daR die Rufeinrichtung in der Sprach-
betriebsart eine Verbindung mit dem Ubertra-
gungsanschluf} in Abhdngigkeit von dem Befehl
der Befehlseinrichtung unterbricht.

Anlage nach einem der Anspriiche 1 bis 4, da-
durch gekennzeichnet, dall die Rufeinrichtung
nach einem unbelegten Kanal sucht und den un-
belegten Kanal fir die Dateniibertragungsbe-
triebsart bestimmt.

Anlage nach einem der Anspriiche 1 bis 5, da-
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durch gekennzeichnet, dafl mit der Rufeinrich-
tung in dem Fall, in dem eine andere Ubertra-
gungsanschlunummer neu eingegeben wurde,
bis zum Befehlen der Dateniibertragungsbe-
triebsart durch die Befehlseinrichtung ein ande-
rer Ubertragungsanschlu® rufbar ist.

Anlage nach Anspruch 5 oder 6, dadurch gekenn-
zeichnet, dal mit der Rufeinrichtung die Wahl-
wiederholung iiberwachbar ist, wenn kein unbe-
legter Kanal verfiigbar ist.

Anlage nach einem der Anspriiche 1 bis 7, da-
durch gekennzeichnet, dal die Dateniibertra-
gung durchgefiihrt wird, wahrend die Sprache
aufrechterhalten wird.

Anlage nach einem der Anspriiche 1 bis 8, da-
durch gekennzeichnet, dal eine Bedieneinheit
vorgesehen ist, die einen manuellen Schalter
zum Befehlen einer Dateniibertragung in der
Sprachbetriebsart aufweist, und die Rufeinrich-
tung dazu dient, den in der Speichereinrichtung
gespeicherten UbertragungsanschluR-Teilneh-
mer in Abhéngigkeit von dem Dateniibertra-
gungsbefehl der Bedieneinheit zu rufen.

Anlage nach einem der Anspriiche 1 bis 9, da-
durch gekennzeichnet, dall die Rufeinrichtung
die Sprachbetriebsart in Abhdngigkeit von einem
Befehl der Befehlseinrichtung unterbricht und auf
der Grundlage der in der Speichereinrichtung ge-
speicherten UbertragungsanschluBnummer ruft.

Revendications

Un systéme de télécommunication ayant un
mode de parole et un mode de transmission de
données, comprenant :

des moyens de mémoire (103) pour enre-
gistrer un numéro de terminal de télécommunica-
tion qui est introduit pendant une premiére
connexion de télécommunication entre des ter-
minaux de télécommunication ;

des moyens de génération d’instructions
(101) pour demander une transmission de don-
nées entre des terminaux de télécommunica-
tion ; et

des moyens d’appel (114) pour appeler un
numéro de terminal de télécommunication sous
I'effet d’'une instruction provenant des moyens de
génération d’instructions,

caractérisé en ce que les moyens d’appel
(114) effectuent un appel pour établir une secon-
de connexion entre des terminaux de télécommu-
nication sur la base du numéro de terminal de té-
lécommunication qui est utilisé dans le mode de
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parole et qui est enregistré dans les moyens de
mémoire, sans la nécessité de composer le nu-
méro de terminal de communication déja utilisé
et enregistré, dans le cas ou la transmission de
données est demandée par les moyens de géné-
ration d'instructions pendant le mode de parole,
au moment ou I'utilisateur appuie sur une touche
de début de transmission de données appro-
priée.

Un systéme selon la revendication 1, caractérisé
en ce que les moyens d’appel (114) sont congus
pour émettre un signal d’appel contenant le nu-
méro de terminal de télécommunication et des
données représentant le mode de transmission
de données.

Un systéme selon la revendication 1 ou 2, carac-
térisé en ce que les moyens d’appel comprennent
des moyens de discrimination (513) pour déter-
miner si I'appareil est dans le mode de parole ou
non.

Un systéme selon la revendication 2 ou 3, carac-
térisé en ce que les moyens d’appel déconnec-
tent une connexion avec le terminal de télécom-
munication dans le mode de parole, sous I'effet
de l'instruction provenant des moyens de géné-
ration d’instructions.

Un systéme selon I'une quelconque des revendi-
cations 1-4, caractérisé en ce que les moyens
d’appel recherchent un canal inoccupé et ils spé-
cifient le canal inoccupé pour le mode de trans-
mission de données.

Un systéme selon I'une quelconque des revendi-
cations 1-5, caractérisé en ce que les moyens
d’appel sont congus pour appeler un autre termi-
nal de télécommunication dans le cas ou un autre
numéro de terminal de télécommunication a été
nouvellement introduit, avant que la transmission
de données ne soit demandée par les moyens de
génération d’instructions.

Un systéme selon la revendication 5 ou 6, carac-
térisé en ce que les moyens d’appel sont congus
pour contrbler une nouvelle opération de numé-
rotation lorsqu’il n’y a pas de canal inoccupé dis-
ponible.

Un systéme selon I'une quelconque des revendi-
cations 1-7, caractérisé en ce que la transmission
de données est effectuée pendant que la parole
est maintenue.

Un systéme selon I'une quelconque des revendi-
cations 1-8, caractérisé par I'existence d'une
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console comprenant un commutateur manuel
pour demander une transmission de données
dans le mode de parole,

les moyens d’appel ayant pour fonction
d’appeler le numéro de terminal de télécommuni-
cation qui est enregistré dans les moyens de mé-
moire par l'unité de télécommunication, sous la
dépendance de l'instruction de transmission de
données provenant de la console.

Un systéme selon I'une quelconque des revendi-
cations 1-9, caractérisé en ce que les moyens
d’appel sont congus pour désactiver le mode de
parole sous l'effet d’'une instruction provenant
des moyens de génération d’instructions, et pour
effectuer un appel sur la base du numéro de ter-
minal de télécommunication qui est enregistré
dans les moyens de mémaire.
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